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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the 
polycrystalllne silicon film of a semiconductor 
device equipped with a two-layered polysilicon 
vertical bipolar transistor and a MISFET formed 
on the same substrate to be lessened in 
resistance and restrained from increasing in 
number of processes and material cost. 
SOLUTION: A bipolar transistor equipped with a 
base extraction electrode 8B and an emitter 
extraction electrode 8E both of two-layered 
structure, a MISFET with a gate electrode 12, 
and a resistive device equipped with a resistor 
16 and an extraction electrode are formed on 
the same substrate for formation of a 
semiconductor device, where an insulating film 
formed on the base extraction electrode 8B, the 
emitter extraction electrode 8E, the gate 
electrode 12, and the extraction electrode 17 is t 
removed by etching-back after the bipolar 
transistor, the MISFET, and the resistive device are formed. Thereafter, a silicide 
layer 20 is formed by applying a salicide technique that comprises processes 
where a titanium film is deposited, a thermal treatment is carried out and an 
unreacted titanium is selectively removed. 
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(54) [»i»0>««:] 2iU»^B:&J:tf-e(C)fiifi^ 

(57) 

[16®] m-^mz2myt?viyv^ywm^^^^-y 

i^'^^^'i:, y-h^l 2$:*-rSMI SFETfc. ffi 

-yVvy'JX^ . M I SFETioj;l/ffitn:*^5rJg)S; 
f*. '<>-X?|§ajt®Bi8B. l5«y:J'5l*aitmffi8 
E. y-h««gl 2t5j;t>'^l#ffiL«ffil 7±c7)^«^ 
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V'Ml SFETSr-ir^. frfB>'<-^'-K-9 h5>'>'X^'<0 
XX/mim I S F E TcO'f- h'^tfi>' 'J 3 >'S:±*ta- 

^^i^aitas. tiJ:tA\ mriBMi sFETc7)y-x • h 
mm. 

•r ^ ^ t i: -r i.¥«*^a. 

5 -y ^ ? II; ffi L«ig i: A^' 2 )■ IcIiJitS ix I. A" W ;f °- 7 h 
^y^JX^^ aXl/Ml SFETSr^tf4^i*:SIS<5^» 

mifrnvh-ox. (a.)mi^'^^^-yh^y=yx^<7> 
^-xB\^iiiLmmt^j:^^i^^^i^v-=iy^'tm^ 
-t^nn. ( b ) msm i ^^fli^ u n yjK±tcsg i 
mm'tm^'ti'XM. ( c ) f^fB^^M th-^ y^yjx 

^(TiJL 5 <y l-mmt ^i,m2 V- U 3 ym 

2: miSm 1 ^M±{c?^)«-r ^XS. ( d ) mrfBII 2 ^ 
f^^i^*jz3ymi:^'<^-~y^LXmiiJ^^ y ^Bl^ia 
tmMtrm^L. mlBx5-y:5'?|#ffit«fiSi':Wo«iS 

coMiBig 1 imm^m^^^xn. ( e ) itna^ i 

«i?r?^«-ri.XSs 2r*t. fTIBM I SFET<oy'-b 

f^3^m^Bi^'j-:iym<om^mw-^i^--y 
(f )fnBy-b«ffi. x5 .y^5i#aiL«®t3j:i;f'< 

§ L«fiic7)«-l;ffi^ffi<7)^^i Jtti— IfPS: sai 
■f is it^. ( g ) AJRlglc^m^. SWCTt:.}: 



5 'y ? I # aj t X t/^-X^ I # aj t«^0#«fli 

m^ffy±^tti<,i-ui<z^mi^')'f'< Ymi^'^-fhn 
h->x. 

X5 •y^5l&aiLm@Sr-?^^i:i"l>x-y^y:5'lCj: 0 
ll«^6l |»^4S^t±5lBtt<0^f*^1tiOS! 
frlB ( f ) XSt7)#«fii^B<^lia5{i. S:fr14x-yf-y 

[ it«3s 7 ] it*« 4-6 <DntLi}^mzsmcr)^ 
i^m<7)mmijmxh'^x, 

mm 1. m2ttiitm3 ^^v^ ym(onM^<r) 
j^^-~yyc7)mz, mmi>zmsAm=Fi:m^^hmn.ii^ 
trziimsitmmzmm^ti^i&iAm\ # ta Lmm*^^^ 
9~-yv^ti. mi±Wy^)^^ Ym(m^tmm 

. mtmmw<^--^mmtfz{m%m!!Lm\ ^ as tm 

tiira?3S8] n-mit^z. '^-;^?i#ajt«fiifcx 

S ■y^5l#mLlSt*^'2Slc«^$ix^>'N'^jK-5h . 
"jyi^xs. isiVM I SFETSr-i';^!., 

Mia<-^§isait€«i, xs>y^'gi#aiLttffi, m. 

xmtm I s F E Tcoy- b«si*>'#fsai^ u 3 y)i<7) 

T, 

i?siA:.->?,?it=ajL^®. xs-y^-^i^aitmfigfcitA' 
taia#mffi^ffi«o^^*/i{±-gi5*^'isa5$a 

[11*319] |3]-««LhlC^-xgi#ait«fiii:X 
5 ■y:5'5l#ajL«Sii;**2Jltc18«$ixi»'NW^-^h 
^yi^X9. fcit/MI SFET^-i-tf^f!|5^S«0SS 

BulBM I SFET<7)y-b«fii$:>'N'^'--y^-r'2.X 
15iBx5>y:5'?l#aiLmSi^^^':5'--y:?^-rsX 
fcJ:tXmfiE<-X?|^ajt«iE€:^N°^--yi5^-r^ 

xgSr^L. msj^f^-^^-yy^MfTimz. B(riB#« 

[000 1] 

[i6BBoB-ri.ecffit>i-H] ^mm. ^wmsmu 

Xl/M I SFET (Metal Insulator Semiconductor Fi 
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eld Effect Transistor ) im—WSLlZ^i-t^f^ 
[0002] 

imkcr^] mmit^j:'^^m%>m.^m. (cpu : ce 

ntral Processing Unit ) W<r)ni^y^fJ<-^Xl,Zl,t. 

i —CMOS (Bipolar-Compleinentary Metal Oxide Se 
miconductor ) Ti<:-y?k<7^^W.m 

-jx^if^<m\^(:>ix^ fztumm^i -23 1 oa 
3 vm^^-x%\% tu L«® (c±aco^iteSi^ u ^ vug 

[0003] --fj, M I s«|jt<om^jg&* h ^ yi^'X^' 
(MI SFET) ii. ^rfc;?. 
{fDRAM (Dynamic Random Access Memory) 0;><^ U 

rvr. mmm\,zmm^ixh. 
[0004] ^w^^WTiMmt. ^vm^cr, 

F ET t «r|5l-*«tCj^«t!^vXxA L S I C^mtfi 
[00 0 5] 

snzi5^^xwiL<^^m{i^mm.tnmt.z, n^mt. i§ 

mTmi^UkT^^h^mifihh. mz. 

«cOil±J)-6V->(ijfi^|tCJ^ItSn§M I SFETcT)^'- 
vm^hh\mJU:ii<—yV^y=Jx^<r>^—:^.iii:X/: 

i^iy')^ymxm^^ixhtz>f^. ^MfavUnyMO® 

[00 06] L*»t, ^NM^tr-^^b^yi^'^^.rJ'hM I 

s F E T i; s: n-mmzm^-th^mw^m.i>zi5\^x 

[0007] f =Sr^?*>, HfrfB=S-«e6 (MIS F ETiOy 



[ 0 0 0 8 ] ^T^c. ^««^m«0.-K'J^f-f KlSffrSriS ' 

mtht. ^^<r>wmnj^{zi^')-^^ HiisrtjDxt 
Ym^mmii~mizi^-'X^< . i^mm(r>mRi>iz 

[0009] $ ^IZ. i^V^-i KJl«^C0itmg^T'{± 

yf.uy. vy. ^ll^<^^m^^t^\>\ tti. mm 
ttzXo^zi^v^-( V m<^nmi-mz± ztii^ 
izmm Lx . **^^fB V- y a y Moffisut^ttcd^s^: 
T-mmi3^i^v^-( Ymmizm^}2,itix Ltommt^h 

/i^TmMk^l. c: t ^(TfTmz^^hmt . 
mwrnin-^mmruyr^Mzxth^^ ^wt&.'^^hm 

mh.ts:h. mi,zj^-( 7tf-^ h'yy'Jx^^nm^. ^-x 
J) i. V %(ix 5 -y 6 1 1 a L«® i'^-xM^ S> I, V >{ix 

hX'ibh o^h \m^\.z^mx% h . 

[00 1 0] :*:^Bjc7)Sa*«i. 2 «4f J U 3 
^^hWMfM^^-'yV'yy'Jx9}iUl SFETtjii* 

[0011] 4f^, *56HJ<7)gW«i:. i^U-9--f H«JDX 

[0012] %fz. ifWmmiM. ^m^B'yV 3 

IS^i^ 3 y|i<7)^fit^t&||3i-r§ t ifix% 
^m^^h^t\<zhh. 

[0013] ^wmmtts:hmz^cj:>m'nn^)iwii ■ 
=5r^«s. imnmmmiiiafWim^ti'io^fihmz 

^£hXhh o , 
[0014] 

^mm:\><n(r>wm^^mzmm'h.u. 
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COO 1 5] -tKch-h. ^^^m^i^^mii. 2m^ 

—^h^yzy^^ii' tMl SFETt^^L^ MISFE 
S*MSr^-CX y^>\'>/^'t:J:'9l^L.. MISFETcO 

0, M I SFEToy— h^«6, JUjti—'^h'yy-J:^ 
i^'COK-x^ I # |±J J; t^^* 9 h 7 y v;?. 

(TJxS-ytJ'^l^aiLmfiicO^^aiaJ. MISFET<7)V 

[0016] 2|s:^B^t3j:^ia\ ^^^coi^V^^ HJlSr 

[0 0 1 7] 55:*5, JirSUeigillOx.y^M*.y:J^(i, 

^-ymmX'li^U ^-5 h 5 >'i>x^ ox 5 -X ^1 1^ 

M I Slii^-C'ti, M:tr14x.y^^;?'S:^T-oTy-h 

[00 18] tt:. MI SFET, >'SWrft-^h5>-i^' 

^» iiesfef^ (Jira^fli) o^#(i7:r huvi/^^^f 
iSffi^jSffltT^fis. ^mm^zi!J^txythui^':^h 
mim^^xi:>x\>^. 

[ 0 0 1 9 1 ij^. ^^B^(r>wi^^msi-ttnmT<7)m 

*)X'h^, 

[0020] 1 . :^^m^m^mm.ii. m-mnzy^ 

.-K- 5 h 7 >- v-'^ <7)x 5 -y l^z^m^ tifzX.S. -y if'B} 
t&tmMti^y-^^ yi^-y h^yiy:^^<7)<.-xi,zmt^^ 

tifz^-x^\^ m Lvm±^zm^^ixfz^#mmxh 



#aiLap. axx/. mi sfetcov-x- nw-^yS: 

[0 02 1] 2. «iiam<^^«siia-cs>-?T, ^- 
# m Lmm<r>Tmmmziim^^ tix\,^^^\ 

[0022] 3 . Jl 1 ttzli2im(r)^mi^^mX'$>-> 

[0023] 4 . :^^BM<7)^i^mm<r)mi^:fjmii. m 

-mm±l,z. <-X§l#aiL««§i:xS-y:J'5l#i±JL« 
ffit*<2ii{c«fi!c§ixl.^NW^-9F5>'>-'X^', iyX 
WM I SFET5:#tf^«^S<^iS!jt:^r^-Cfc-5T, 

=5rSlll^SS^i^U3yM^»fi!ct-^lS. (bXIgl 

(c ) >'s>f;K-9F9y>''x^'<ox5-y:5'?i#aiLmffi 
t ^ 2 wymtrmi ^miizm^i-h 

XS. { d ) mz^^iki^U ^ymt:y^:!^-~y:fLX . 
X5.y;?5lt!aiL1g«g^J»«t, X5.y^?|Sajt««g 
liU'hOM^tfOm 1 ( e ) ^ 1 ^ 

StJ^^-^-S-XS, fr*t, MI SFET<0^r--h^ 

m 3 ^f^^Bi^ U 3 J;t;:VN°^ 
iDm§a§^ico:6raiJt«i, |gi i/c{iSI2^fe 

:tr&. <7)mtii)><7):tjmx'mfS.^ti. ^^^i^z, (f)y- 
hmm. x5 .y^?i#fflL«sifcj;t/<-;^^i#aiL« 
m<7)^VM»m<7)^^ttzi,i-^imtii-t^iim. ax 
X/. ( g ) ^SMojg^m. mmizx-ox^Kmb 

-scifctcjcOs y~hmm. x5 -yr^^ismtmiiisj; 

[0024] 5 . :«4 iSife<7)#^«s^ffic^Mjt:^a-C'fc 
oT. (d) xatCfeV>T, mi«i^]lic7)|^*S:X5.y 
^m^iiiLmMi:-?:^^ b-r^:^y^y^l>zX*)nd , 

[0 02 5] 6. m4tfzii5imco^^m^mwcomM 
imx'h-ox. ( f ) JMco^mmmmcomiiHi. mif ■ 

[0026] 7 . mA~-e>(r>mi.f^mztm<^mw 
mmc^^-fimx-h-^x . mi, m2^/c<iig3^iSB^a 

m^f^m^-Ti'imt^ttiiimimzmn^tihmfii^ 

3\%niLmm*^^'^^--y:^^ti. -^m^-v-^^ }^m<^ 
m^bmf^iz. mm<^-mmmttzitmiii¥^\^tiiL 
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[00271 8. :^^BM(o^mi^mm<om&-^mii. m 
?i t= aj tmm. tj j: vm i s f e tcdy- v-mMi)^^^ 

[ 0 0 2 8 ] 9 . :*:||BJc7)^^*^iacOS^jt*&«i:, |5| 
t/^M I S F E T -irtf ^^f^lsJIIf cOSSit^^St'fc o T . 

[0029] 

^fzi^(7):^mi,z}5\-^x . m-comm^^-t^^mi>ziim 
[ 0 0 3 0 ] la 1 ti, ^WM<7)-mmcommxh^^m 

[003 1 ] SOI (Si 

licon On Insulator) 4:^1 SrWL, SOIW^HZ 
ti, f^fci.(fpJ^oi^>Jr7y (Si ) mM^*>^>=3r?.^ 

iiA'Sis^a^s^-fbiKi b±cov-y nyji ( SO I w) 1 

c*i^tix|). i/'UnyJli c±tc:i±xh''^'dfi^-v;P^ 
:KST'?^«$n/c«eso-> u 3 yJS ( X tr^dr 

^wMAc^mm^zim^m^mmmstim^^tix 
^. mi^mmmsii. m^mztzttia^'j^ym^tm 
*m>^s<ttLfzh(DTh'o . mi^jz^^m^mihizmt 
^m^x-mmtih. si^a^SKUii b^;S3^«lfilii 

[00 3 2] ^m<^mm(7) so I mmi a. ^u^- 

^hyyi^X:!ftim^^tl?>mi^A. MI SFET*iJ^ 
[0033] lilSACti. t x.\miB<r>n p n.'N'-f ;K 



ir. impnvJUr^-yVvyi^X-S'ifim^^1xX\>^ , 

[0034] npnh7y>''X:?4(i, r7l/^^'^J^4 
C, <-;^Ml*4BiDj;t/x$-y^Mi^4ESr*tTV^ 

[0 03 5] 3U^':5'M1^4C{i. aU'!' ^m.l!f)&^m 
4Ci -?-c7)±jI{cjgfig$iifcXtt3^^?^«iS4C 

[0036] 3U':?^iii6a.;?ia4Ci {i. i^'JnyJf 

1 c IC, y-ci: tti'nJ^^Ji^^jsor^'-^-^i^ ( S b ) *>'^ 
A$ix-C=5r^. ^1tn^i5'^'«i^4C2 fcj;t>'3^i?^' 
5I#I±5L«4C3 ti. xt^'^v-v/l-ai dtc, titt 
iinm^^mco^J y^tilii^m (as) *«giA$ti.T^ 

XI Oisatom/cc gjg, nV9-?^\^^Lm 
4C3 1 X 1 OiSaWcc g 

[0037] 3U-:5'^'ai#ajLa4C3 W^Htti. 
U^f>f HJB2 03&«}g^$ixTV^^. v-U-y--^ Hii2 0{i 

tztUl^^yi^^)^^ F (Ti S i2 ) i:-r?.ii:35^'- 

4C3 <r>mm\.zi^^)^-i \^m20iim^^fihtzih. a 

[0038] ^rfc, '^-:^«tS4 B<mT<DM^^V^ 
^«JS4C2 fc. «ttrJ^^^«l^J4C2 iDtJftfg^ 

[0039] ^-X^mA B{±. ^'t±<-X|B1^4 Bi 

^cr>^\-mzm^^fifz^m^-xmmABi tt^h 
mwL^fix\>^h,^'\t^-xmiABi nxwv^^- 

;c{fp?^^|iEftO;^'>S*^'»A§ixT^I.„ tztzL. 

4B, iOt.«<S«SixTi-^S. ' ■ 

[0040] i'hgP^-X«1^4B2 ^-X^ISait 
m8Bi;«MWtClfiS$ixTV>|>„ ^-x^i^tisum 

ttz. ^-X5l#a}tm®8B(^±JitC{iv'U-9--f HJg- 

2 0*^'J^fiS;§iXTV^^, i^U-f^ ¥m20\ifztUf^ 
^yi^'J^AY {TiSit ) t'ThZtti'^X'^^ti^Z 

tiizmhtii'. ^y-fx'ry. ^)^)Vvm<r>=y'}^A f 

^-X5l^aiL«fii8B^Si5i:ffi«i:ffi<, 
npn F7>-i^'X^'4<?5<-Xfifit2rigMt:'#S, ^(T) 
npnF7yj^';^:?4<0»f^a[igS:l4iJ±tT^ 
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[004 13 sfcij. ia^-ri>J:afc<-x?i#mt«fis 

<. ^'H$'<.-x^i^4B2 co±e«o<-;^?l#aiL««B 
8Btc{±i^'J-9--f HJi2 0**JBM^*lTV>^i,^. .ICT)^ 

L«ei8 Btcfev^-rts^^^ai' V 3 y^i^io^i^^ssra 
>f jui5j:u'^<DTmcr>rM'm^mimm ( i: i.(f i-h^ 

^-:xmm4 B 2 ) co^fafiit^rn 7 r -f ;P*^'^SrS(t 
l>Ci:{±H5ieLfc:i:J3'5-C'*>l>o L*-t, ^SlSfe^OJ^® 
T{i5'l-gB<-xMi^4 B2 60±Ji<0'<.-x?|#mL«ffi 
8BtCi/U-9--^ b-«2 0*^Jg^SixTfc^-r, J-l-gB^- 
X^iS 4 B 2 co^^iEl^r o 7 r )Ui}<Bmi^if^ Z t 

x«tt{4B2 (Oft^ffi-ftSrWSiJt-S^mti^^c^v^. 

[0042] fit, m^zmm-r^xoiz. vm 

[004 3] ^fc, '^-x^l^ajL^ffiSBtzti. iftjg 
JgiO, f.itUf5 X 1 Qis— 1 X 1 O^iaWcc S«<75 
.l^av- (B) *-"^A§tLTV^^. 

[0 044] ^f^. ?hgB'<.-X«JS4B2 t'^-X?!^ 
tfi tmms B «^^#«l^C05PiN6!iaw«Jg(i, 1X10 
isatom/cc VXht^-^Xi^t. ^IfiOJrotC, ^'hSP^-:^ 
««4 B2 m LmiiS B£7)>F*titlriiJSA>+ 

[0045] U -tf >f K Jl 2 0 f}m^$iXX^\< ^^-X 

^n^ ^—x^i^tnLmMsBcommizii'^^ v^^- 

[ 0 0 4 6 ] XS -y I^mm4 E(±, Mii^-:^mM4: B 

1 <r>±mz. tzt mnm^mi<r>') yttiHA s tm 
A^tix^h. ^(7)yr-nwMmii. fzt miy. 1 o^" 

~10"atoDi/cc ^Tife'S, x$ ■y:5'^i^4E{i:. ^ 

X 5 >y ^m^A E ±t:jg^$ti^cx 5 .y 93\ ^ £B 

8Ei:«^6<Jtc^^$ixTl->l.. x$ -y ^-^l^ffiLmfii 



XS-y^?|§aiL-«^8E<7)±®tC{i, i^^)^^Y . 
m20ifim^^tih. x'J-y-'f HS2 0*>ffM$ixl./:: 
x5>y:?§|#tliLmSi8E<0StJiM(i«<. npn 

V 7 >- i^'x 4 £7)«)f^^K ^ (6i± Lx^mwmm.co'&.m. 
Ym2oi:m'r^m?k\t±^\^. 

[0047] |gi«BtC{i, tztx.\m I S F ET*im 
$ill>. ::c?)M I SFETfi. Xh-:5'dfi^^;l'ill die 

^, "^x/H 0tC^A$ix5T^Sse^(i:. MI SFET*^ 

JttitS, MI SFET**n^^'*;PST-*S:i^tC{i: 
P a^l^^^^J/c i: ;t (f a yfS) I. . 
[0 048] MI SFETJi. y-MfiStMl l$:/^t 
-Ox^H 0±tCJK^$ix/c^^-h««fel 2i:. ^^-h 
mmi 2cOMffl!l<0'!?x;H Otc)^^$<X3t— StcO^f*: 
ffi^l 3i:Sr*t-S. 

[ 0 0 4 9 3 y- h^^m int.fct timM^tmx' 
fm^titz i^ua ym^mx'h 0 , y- hmm 1 2 

, y- b ®Bi 1 2 coi!lMtc{i-9--^ K ^ -;H 4 A^ff^ 

-(MiJ&^/i^ri.. *5I*«1«1 3{i, -^x/H 0l;^*e!|% 
**^A$ilT?g^$il. M I SFETAip^-v^Vl'S-e 
^«-^lc(4 P m^mWz t Uiif^u ytiK M I s F E 
T*s n ;t>;PS-C* h^\iz\i nMP^Wktz hUtU 

ytfzii^mt)<mx^tih. ^mwmmi 3 a. v^>»9> 

SLDD (Lightly Doped Drain ) Hmk-t i> tt/^T 
Sy::l^*>KD?.^y-yhffi^^«l;t-S.^i:t>T%S. 

[00 50] tfz. ^mmcommizni'^xii, y-hm 
mi 2iij:z/^immi scoimi^z^-v^-^ Ka2o 

ti^^^tiX\>^h . <! (50 J; d izi^ 'J -9-^ H® 2 0 

^tix\>^itii^. y-hmmi2t5xv:^immi3 

(DmSAt:f&mt^Zbti<X'^. y-h«ffil 2*iJ;t/^ 

[0051 ] mmci,zii^ mm'7-timm.^tii> . fist 

m^^(47 -< -JV Ymtm2±lzm^^tit:&t}Li^ 1 6 1 
-?-iO±jl<^5l#aiL«®l 7i:A»^^4, Sfitfilsl 6{i: 

mmb. mmi3XW'<i^--yym^xm}immm$ 

8±izm^^ti. immisizmn^iitimmi^iYL 
xmi#i 6izmm^ix^> i^i^i8{i. fct^in- 

Vaymitm^(:>^j:^. 

[00 52 3 ?i§aiLmssi 7J4. fzt tUT-imitim 

ASix^^^ai^U3>')S*>^=6r'9. ^(7)±miziti^V 
^4 F«2 O3&>'0^§ixTV>§, J:coJ:atc:v-'J-9--^ K 
«2 0*>'}g^$ixTV^i.Jti«b, 5l#aitmiil 7c7)ffitt 
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[ 0 0 5 3 3 2|s|ISfi«^?^®t1iia*L=5rv^*i\ 
^;J^-^h7>'>''X^'. MI SFET. ffitii^^*^ 

ieilicti, rztn^TfUS^-^J^ (A 1 ) ^/2:{iA 1 - 
s^H 2—121 eicioTUiBH-r^.. ia2~iai 

[ 0 0 5 5 ] ^-r , 1 aitcSS^a^M-ftili 1 

b Sr^ tT«Mtcm^S<5Di^ 'J 3 VJl 1 c Sr*-ri. S O 
imil^mMth (122 (a) ) , 

itl,mmi?hfiOS o I «m 1 :r hOVV^y^m 
mm^-^xyirhU'Jxhmim&L. :Lirit:-7Xift 

LXtz t ^ y'AXmiz J; 0 T >-f-^:>'^fiA L . 

-S., ^<Dm. 7* M^vXMK2:^*f S (02 
(b) ) . :3rio. ziU::^^misbQ.A.m4Ci (i. al^^ 

c±l:!Xt^^'^->-t';l^Jil d^?^«-r-& (123 

(a) ) . xf^'^S>-\';Wiil dtC{i:nST*€^l!I«ii 

US4C3 . '<-X«ia«4B*3j;t/:x$ -y:5'ffitt{4Ei: 
<^)T'S) O . M I S F E T^^Jgfiic^iX^ffii^B T' 
M I SFET<50'!^i;H Oi;53rSt«7)Tfc.5, 
COO 583 J^iCtc, xb-:5'^i^-\';l^«l d±lci^Urjy 

mm {Wr^^) im^L. miii^v^ymm<^y 

--yi^'^nTt^-'J^yg-ftiMSr-^X^ i; fC LOCO 
k^':J'5l§ait«4C3 i:mm'h ms (b) > . >5r 

[00593 mz. m-i^mmmsi^^m^^ithmmizm 



U-CP:&ttx-y^>'^-&ifi-t. ci^it^iO. 7>f-;Ph' 
ffiiSIK2. xt^J'^i'^yl'Sl d. i^'JayJilc (3 

OS (7'b7Xbdf>->'5y) :^xim^t-rtcvD 

(Oiemical Vapor Deposition ) ^izX^I&^L. Mi^J. 

^\^mmc^imm^fz t i-jfx -y ^/^.v^m^.zx o im^* 

t-C«:5i-M«jt3SrJgfi£t-S (114) , ^fc. m^W^ 

h y i^i^xsKT^s^&m'mizm^x^ 

zcom'itmm&3^z^^^mhixfz:t.^^^i^^)v 

mi d{±yNM;K-5h7yi'':^:5'<50Stt3U-^'^'fg^4 
C2 

[0060 3 UlSFETifim^^tlh^^^^Z 

-jxhWk^m\^h. ^3.}vio\,zmx^tih^imM. 

M I S F E T*^' p f-r n S^^il^T'c t ;t{i' 

y^tz\i\:.mX'hK) . M I SFET*^nf-A'^-/l^SiO 
P mPT^m^tz b t W4<o yT'ft -i. . , P f-v - 
/USt n^-v:t-;Wai?5W:fr<7)M I SFET5rJB^LTC 
MI SFET (Complementary-MISFET) ttftiV^ 
^ii, "^xyH 0J^^fflm:^>-aAf^fc. L^V^ffi 
(Vth) il|^<0-f3ryaA5:^TOC:i:**T^S. 
[006 1 3 '^x^H OiO^HSr-^tfSO I« 

SliO^ffili^-'-hffiig^Ml lif^ttimcVDmiz 

IfCVDmiZX'Om&L. ^JS^v-U3>')K$ryN°5'-- 

yyixy-Y-mmi 2imm-h ms) . y 

Sti i D^iffiil^^^A^tT-S**. M I S F E T(r>^^rA- 

tT^is^Hi^ u 3 ymzmx^fih^Mm<7im 

Si., ■r^iJ'fe, nMI SFETS:«*-t-2.*^W±n 
M^^fav-Unyy-h^r, pM I SFETSrffiBg-rS 

P S^fe^i/ y n y y- b ^umX' # i. 
[ 0 0 6 2 3 J: a ic. ^fe^Bi^ y 3 yiiloS^T'C: 
ixS:yt^'--y^-ty-bfl;ffil 2^m^-thfzib. lu 

I. , 0 , ^r'- 1 2<r)^mnA\L<r>fz)i>f.z^m^a ' 
i^'J3yM*ffit-fc'5>*»t*^>i^'J-t^ K«€:m-r§^ 

-^wi. i^^)^^ Ym^<r>%mcr,±^-^j:zti,zmmi- 

X. j^9-ym^cr)mw^:i(r>iz%-^£>'')^'i vm^Bfri 
mi^w^-5'-yiKm\^x^mzt\nLx%^j:u^ m 

^ H«^W$^:V^^®-C-^iS^>-'J 3yM^yN':7--y 
J: 19 , y\-:J'-::iy^<7)Jnlfi|gE^|pI±LTM*ffl-fk;5rl2-l. 
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[oo6 3]mz. SOI mm<r)-^mi,zm^mz t m 

IrJB^-ri). ^cof^. ^iSBtCM I SFETO^-v^-;l^ 

filE^^l 35rJg^-ri. (116 ) . -t^ttio. PMI SF 

E T com^Ui P S^JififtTt i: ;t ff-t'cj ^ $r , n M I S 

C 0 0 6 4 ] ^t5 . H'? ;n 4 cmmLmz^ 
WMm^<r^^M\k-^m:m^ t . v -i. l d Disjt^ 

[0 0 6 5]<J:tC, CVD^^rfflV^TSO I^lcT)^ 

U 3 V-Iltcx .y ^ V^^Srift L , 1 6 S:?^ 

^■ri. (07) , 

[0 0 66]<JCIC, SO I««liO^Htc:«S^Ml 8S: 
J^J^^^ (H8) , ^«iMl8Ji, /iti.H>Unv|g 

[0 0 6 7] iXtc. 7*hUV^57>flDj:t/x-yf-y 

ym2i^mm-h (09) , ^^s^->'j3>'!i2 Ki 

filCMPiOSgp-C-xb°:7^S^-^';l^;il d (Ktt^P^':? 

$s^B i^')^ym2i (c^^iijJt: h X «f Ji^o y *M :t y'& 
c7)ffiei;ffi*^+^< ^ixh. ^t^^Bi^ U 3 

[0068] :^m(r)mnx'ii. ^-xait: aj L-m^s 



v^, OS 0 , ^imitimx^ixfz^i^^Bi^')^ym±.^z 
^nmx-m^^ti. ^mh-^j:hmjM^mtn^X'\i^ 
[0069] ^t=. ^m^i^u=iym2Ht^ t-frt 

[ 0 0 7 0 1 iJ^lC. ^m^si^V rJ Vffi 2 1 ±IC^JK 2 
2trm-rS (01 0) , i^l!i2 2{i. /^i:i.{fi^'J 

[007 1 1 iXtc. >'Wd^-7h7:xi;^x^co*14^-- 
x«l^4 Bi im^^ixh^iiicr>im.Wi2 2i5Xl^^i^ 

^n>'^)aym2n,zmu2 3^mm-h (01 1 ) . s 

□ 2 3{i, h'JV:?^"57^ i; ¥y-^x.'yi-y^jm 

^m\.^xm^x'i^, ^fc, MP2 3Srj^«-r^!ti'>« 
x-y^^-^j^t'ti. y*h\yi^xhmi:'7^^i>z^m2 
2 STX-yf-Vj^'L, 7 ^ h b->>'x MSSrl^mti>'N-^- 
~y:/^titzm^m2 2 Srvx^ t LT^S^i^U 3 
M2 lS:X-y^yi5^T#S. 
[0072] <J:tC, y^:f^-=.yi^^tirzmMtm2 2 

•S. ^^??j*^xb-^^;^-v;Hli d(:^s<:o(i^n2 

3coM«jt^RB'^ix, ^$i6*S){i:raP2 3tcieS-^e^tc)^ 

izX 0 , mn2 3<7)WiM<^J:-\^'^^i^^f\^m l dtc^iA 
Six^cT*e!fe3rF^rKS£t5tfC±tc«1t'<-X«J^4 B 
1 im^L. ^^^i^ Vriym2Hz V-y°itifzT-H 
m {fzttif^^tiy) *sxb'^'^ri^-^/^«l di,zmSLt 

x±iz9\^K~xmm4Bi ij&m-^ (012) , s 

^^-xmm4B^ i6xx/9[-3^-:^mm4Bi co^n 

v\ iismzmmnz^m^ti^. 

[00731 mz. mn 2 3(r>i^mi:moi&wmrzb t 

{i'i^ 0 3 ymim^ s o I ^ 1 <7)-kmi>zmfiL ^ti 

Sr^^rttx yi-y-?'-t^Z.ti,zJ:'oma2 3 coffllMtc-T 
>f h''>^--;I^9bSrJg^t- S (013) . 

[ 0 0 7 4 ] s o I a« 1 co-^m^znmT-mmtz 

b m U y^^^-r^ flSSm^i^B^B^ 'J 3 VM?: C V D 
ffi^tc J: -7 Tits Ltz^. ^Offiffita^^S U n 

Uy^57 ^^itc;J:-5T>'N-5'--y^L. ^v^T, 
£7)7:rhPi^'XhM5rx.yf->-:X-7X^i:L-C. mfii 
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5 •y:J'5l#tilt««i8E5rJg|i!c-ri., 

10075] zcot^. mM^i^^i^ u 3 ym<7)Tm 

l«0«H$rlfl±l$-ti:.S.. ^cO$fe^M2 2i7)x.y^^N'-y ^ 
iSM2 2£OX.y^>'N-y:^«. 7;J-M^i'';^bMS-7;?.:5' 

msE) $-7;^i?tcx>y^y^^fS:6'&<?5v^-m'r'*>o 
[0 0 76] z<^Xd<,zm^m22t::C'y^yi^l,X^ 

0#— <7)-9->f U-r^ HXgT\ 
tiiLm«i8BfcJ:yffitn;^^c^?l§ait««Bl TcOv-U 

coo 77] KcH. X5 y^fl^tiiLmSgSEcOJ^^cT) 
^«ffi«m^^H^B U 3 y Mcox -y f - y ^^tcfc », , i 
«mt<i^i^^i^ U 3 yJ^|Sffl(c(ii^ U -If ^ H J1*>'Bb£ 

[00 78] so\w^\\,zmsm^m.\^. X 

5 y^'5l*ait^«i8E*>^>^^7|^^?!) (7ti:i.{fUy) 
<^S!:i5c{-i:0xb'^^i^-v;PJil d (*tt<-xMJi4 
Bi ) tcx-y5^'««4E?rJ^fife-r-2. (014) , 
[00 7 91 7:rhUyi5^7 7>f fcitJfxy^y 

z.ix.i.z^'O'^A^^-'yV'yyi^x^ 

I SFETcoy-hmffil 2^Slli$-fr'?. (HI 5 ) . 

[0080] zcoxoiz. ^m^'>>J^y^2i(^^ 

X'Ztli:J-<iS'--y:f^^i>ti>sb. ffie^^*- h«fiS 1 2S> 

lKMi:i^Si-y^3\ttiiLmM8Eco^tmmi>Z. i^V 

[0 08 11 s^c. mmsc^immi 8^j'i^-~y^ 

LXM I SFET<J5y-Ml:flgl 2^miii$-thZbl>Z 
X 0 , iJll^UiBfl-r -i) 1 ^01f KXS-CM I S F E 

T<^y-hmmi 2mm<>zi,mmi'Zi^u->r^ h'ji2 o$r 



[ 0 0 8 2 ] i?:tc, soims.1 (^-^mz. fzbUi^ 
^^'y^mzx^^^ym2A^:m^-t^ (Hie) . z 

ZXiii-i^ ym2 4t:mmLX\^6t<. =^'J ^yb-it-^ 

LXi^uv--< ]<mim^L, ^tii,zX'oxm&mtim 
^zbifix^. ttimx^m^i>(^xi>tni^9yizii 

mmj^^mizitixijX^^. 

[0 0831 iXtc. SOI««tllc#|i*!M$riftL, i^U 
aybi-^ym24b ii^mA LX v ^^mMizH^^X 
^-t }ii\^mi:±t^^. ^<r)m. *Rfecr)f-^'yM2 
4i:tzbtii^x.'y hX y^y^^t^J: OSIRWtc^^L 

[0084] :^mmcr>mmxi,i. mmLtibn o , 

ym2 4(7)m^wii,z, i^^J^^ }im2 0tiW&^iih^ 

co-^f-f }^xmxm.mA-^ccr>±mmx'jm^j:i^v - 
ti:h. tfz. ^^-mrBi^u^ymiz^^^-u^^ vm^ 

[00851 V U->f ^ HJi 2 0*<JgB!cSix^^f*l:: 

v^Tn-feXaa^^(£5^i:-ri.#ftXS(i#^E-ti:-r, v-'J^f 
^ He2 0'^<?9^*e!il«0©<'^iiA3S^»i^Si:=5r^>'f , 
#Si^^«fig-r-l>¥^f*:ffl^o^*E!t*jra r MZM 
tL<^^^^iRlI-t^bi,^j:^\ 
[00861 tl±, *^HB«tcJ: ■oX^jt^tifzWMi^ 

mcr>mm<7)mm^zm-:^ ^ Mi^mizmBM ttzt^ . ^^ma 
3iM t ^ffiH-c-a^ ^3£^mxh I. c: t (±m a * -c' t 
[ 0 0 8 7 ] t tii. msimmcomMxit^<-( 

h^yi^X^tCOUT n p na^l^BBL-CV^i)**. p n 

pmxhx^\ zcom^^umc^mmm^m-mz^'t 
10 0881 tfz. miimm(^mmx'iiM i s f e tc?) 

m^mz^U h 5 y S:?^^-r^^2riMBB L 
[0 089] tJt, M I SFET<7)y— hm®l 2 $r<i 
<7)'<-^?lt=aitm€i8B. x* •y:J'?l#ffiLmffi8 

E. hi'^^immi^ieb^^^m^Bi^'j^ymi-y- 

hVMl 2tCjSffltTt ±VV 0*0. y-bmffii 2 
-yh^yi^X^<7)K-X^\^liiLmM8B. MISF 
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[0 0 9 0] tfc, mci^i 6(oxoi.zi^0'>r^ v^itL 
TjkLfzifi. tmm 1 8-c'^< ui^x hmx-m-oxi, x 

[ 0 0 9 1 ] t , V-i-}V Y^mWkl Sr^««^*SI 

[ 0 0 9 2 ] , lliS<50B®'r(iso I wmim^tL 

[0 0 9 3] 

[0096] ^ite^i^ 3 >-^T^<7)^^*M^<7)^^ 

[01 ] *5%HH<O-|ISSiO?^ffi-C $)^^3«*:^S60— 
[02] (a), \±if.W^<^-U^<^^WX:hh 

[03 ] ( a ) . ( b ) {i*:^BB<50— HiiOJ^^-CS)^ 

¥#«csigioistxgio-0« srxgmc* \.tmwm^ 

[04 ] *^HB(7)-|llfiiOJ^®-CS>S*#«sJ|g<^iS[jt 

XgiO— fi^JSrXSIitc* tfw iiffi0TS> ^ , 
[05 ] *^BJi7)-|IMcO?^®-Cib-&¥##:^a«i!Bt 

xmio-fi?ij$rxs)B{:^ LtimmmTh h , 

[06] *^BBcO-|ISS<:^J^®T'$)-l.^##:^fiOi8jt 
ISO— ^J^xgUlt:^ L/^irffi0TS) !> , 

[07 ] ii?mfi<^-%mfmmx:hh^m^^m<rm& 

XSiO-^J$-XS»=S^ t/ilfiB0Tfc «. , 

[08] im^a^-mm^wmx'hh^M^w^'^ 
iMfr>-m^iMm,zfr^ x^fcMwmx'h h , 

[09 ] :*:^BH<0-|IM<^ffi-CJ>S^3|E«tilS<0igji 



[010] i^^(T^-mmr)mm:t>h^\mm(m. 
[011] imm~^(mmrQhh^^m<m: 

iSxeco-CTJ-XSiit-* L7t Br®0T'S) s . 
[012] 3|s:f6H^<?)-|liSc7)Jg®-C*>l>^*^KcOS! 

[013] 2|s|&Hg<7)— IISfe<0?^»T'$)-l.^f*^S«OS 
jSl^<7)-fi«J$rXM)ii(c*t/tBfffi0T'$>l. . 

[014] 2|s:5^HJ«o-|iSfe<7)J^SIT'ft-2>^«s|IB<OK 
JtXS<0— W^XSIiifc* L/iBiTffi0T'*> I) . 

[HI 5] *^H3c7)— SliiO?g®T'*>-l.*«#:5IB<7)SS 
jtXStfO-^JSrXS)iIlc*L/illrffl0T-i5l. . 

[016] ifWfi(ry-mmfmwc^h^^^^<m 
1 so ia« 

1 a ^^W^ 

lb si^a^^K-ftJi 

ic i^'jn^-Ji 

1 d x.\l-9^>'\iVM 
2 

3 

4 npnh^^i^X^' 
4B ^-^^.^l* 
4Bi 

4B2 5'|.g6'<.-X^« 
4C riU:J'^^JS 

4Ci 3i^i?^ai6j2.^Ji 
4C2 M^^u^^mm 
4C3 nv^^^\^^Lm 
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[05] 
@ S 




4CM4C) 4Cl(4Q 40(40 



[06] 

m 6 

2 Id 3/2 / la / 3 lb 2 10 U Ic 

40(40 4Ci<4C> 4CK40 
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[119] 

m 9 




ACHAO 4Cl(40 4Ci(4Q 



[010] 
0 10 
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[HI 1] 
0 11 



IS 21 22 18 




3 lb 2 10 11 ic 
4Ct(40 4a(4C) 



[HI 23 

m 12 




4C3(4Q 4Ci(4C)- r 4C2(40 
4B 



3 lb 2 10 11 Ic 
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[HI 3] 
@ 13 




[014] 
0 14 




(as) )00-243860 (P2000-24JL8 

cm 53 
m 15 




4CX4Q 4Cl(40 4B «SA*C> 



[0163 

m 16 




(51) Int. ci. 7 

H 0 1 L 21/8234 
29/43 
21/331 
29/73 



F I 

H 0 1 L 29/72 
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mm^m mi m 

*^tfB»<STiT«fHrATBi6#fliico3 
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AC07 


ACIO 


BAOl BA17 


BB05 


BB06 


BB07 
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